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4. flsmersd

R0LE sdreraft dowm 6 days
Henther bed & days

| wmmmm,awaﬂummmm
"ade, Ilights &-15 «nd 5-14 on ¥ay 51, 8~15 on June 1, and 816 and 6-17 on
MIEQ
mmmwmeawwmahmaxmw
foallure, H@ﬁi&wﬁpﬁm«rmcmﬂéhmmﬁwmimawmﬁw
eockpit,
A G fallure oceurred Just afber take-ofl on £light S-14, Two

?Mmmmtmmm@mmaaw mmmwwa
defective pot in the CIT' swesp voltage eirculiry. The pot wae replaced.
Flight 815 produced no useful data becouse of eontimdng errstic
operation of the CRT sweep voltage. The ciroult mas found to be het semsitive
and nodifications were mde 4o mmw-mmmwmm.
erm&nmmagmmmwarmw
:ﬂmwuﬁm&wimmmtmmWrwmmm

amzmmaammwm@mm&mfw

the sbove flights, -
SECRET
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chock and rework of the F-101B landing gear. The other was a defective fusl beost
pomp which required replacement. This replacement wop cemplicsted by loving to
m%ﬁwaammimwmmmm%ﬁmm.

Nt R A

| Aversge trensritted powsr was increased from approximtely teo wits

et the beginming of this veporting period to appreximtely 8 watls st the end. This
isprovepent wss duc largely &0 veplacement of compenemts. A 7ers Duplexer, .
Bupleser switohes and & new "tall bite® switch on the modulator output were
inoerporeted .

Mmmmtana&ath‘wlummmgamﬁmbmm
of “mywtem dom™ time during the momth,

The primery ceuse of system wrouble wus the APQ-93 Recorder.

Erratic CHF sweep voltage was the cuuse of system fallure during
flights S-14 and S-15. Betwsen Jume 1-znd Juns 7, the reeorder was returned to
TIRE for installation of = new CFT, The modified recorder sweep volisge eircuit
was found to be heat sensitive and modifieation wss jorformed to provide for |
external sooling. This wodiffcution hes epmrently corrected the cverheating

) The CET 1ight level hes proved io be unstoble. Drifting of the

1ight level has cewsed R failures during system flights. This problem hus been
tenporarily madiadhimﬁagm et Jevel pot in the cockpdt.

- SECRET
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The pot is sdjusted by the reder cperator to compensute for the drifting level.
This configuration worked suceessfully during flights S-16 smd 517, tut 1t is
Deppler Frequaney Tracker tosts have been conducted using the
sirereft system on & noneinterfersnce Imsis. Eore devslopment 18 required om
thess undts.
4 meter has been installed in the codkpit to give the rudar cbmerver
arirt sngle informiion for mmunl offset compensction. The eircult has not as
Tie Buffer Mordter circuitry has besn installed and checked out,
The monitor will indicate an AF fuiimre in "Standby® if the Duffer amp sutput
iz low.

A second THI wus installed ir series with the presenmt tube in order
wmwmmuaiawmm* It wus found, however, incarpor-
ation of the secend THT raized the noise figure above tolershle limite. The
a8ditiona] TW has been removed from the eircuit.

C. Inntomentaiion
Ry
To provide recording factlities for Mgher frequency signels, an
Ampeox AR=200 magnetie tape recorder hos been Installed in the F-1O1B aireveft.
mmmam?wmemu,mﬁfm«hm
m%mﬁimmmwﬂﬂ@mm
mmmmmmmmmwmmwm
ouster position circults (refer to previous Zerthly Progress Heport, spril 15 to
Mey 15) are in operation. m bo 91 mrker #né the Doprler trecker error sigml
clreuits 4o not have sny inw‘bu se yot fros the P -8B s:yﬂseu since the imput

eircuits sre being sodified. SECRET
I
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A new Doppler Video signe), with & freguency renge from DO to 800 cops,
has been added for recording. Bince the CEC escillograph recorder in the F.l(ib
sircreft provides enly » few minutes of rocording time st this high frequency {dus
to the high spoed of the paper), 1% has becoms necsss.ry to use & second recorder,
i.e. a magnotie tape roeorder with F¥ charmels. The T clarmels of the avallable
Ampex AR-200 magnotie tape recorder reccrds &t a tape speed of €0 ips. This affords
only 12 minutes of reccrding time, L.e. less than 40 percent of the required flight
test time. To expand the recording time to 48 sirutes, 5 P¥ plup-in units (15 ipn)
have beer: ordered for ths recordsr Fi channels. To aveid any delay, the BOO ops
signal will be "direct” recarded. This method of recording and repreducing ensbles
the resording of signele from 55 eps up to 53K cpe (-8 db points). In addition to
the above ehanmel, % peAg ore used for date eorrelation and gnp 1g used

The remining 5 channels sre spures.

The hwpex AB~200 tups Tecorder with & 7 slunnel electronic unit hes
been instulled in the aireraft. To cperate the tape reccrder fros the cockpdt,

the programuer, dute correlation, end the remote control units have beem modiffed.
by aﬂﬂing new components and wirdng. The eable interconnections bave been completed
and the tape recorder is resdy for operstieon. (A smell converter might be "
necesssry for resording the nerrow det. correlstion pulses. The YOO voltage |
controllad oscillstor iz available to do this).

Appendix 2 containg a summury end enclysis of the ecscillograph data.

P. Anbexmc
Amtepna No. 1 (conversion of Flight Test Antenma to end use configuration).

-5 -
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Fabrication

Manifolds - £ additional menifolds required - complete

Array Sticks - 3 additionsl array sticke required - complete

Modules - 2 additional modules consisting of sbove purts are
assenbled but not soldered or grown together.

Honeycomb Beam - complete

Power Dividers ~ complste '

All Hexdware - complete

Reconversion of Anterms No. 1 will start at the completion of
the Flight Test Program (scheduled for completion on 16 July 1862).
Anterna Ne. 2 _
Eebrication - complete
4ogambly - complete
w ~ A temporary test rangs has been completed and testing started,
Results so far indieate that a phaging problem exlsts and that
range reflections are eauvsing a non-uniform illumination of the
antenne., Fhase meapurements have been made on the wanifold and
the results indicate that a phess error exists belween the first
and mecond chanber of esch menifeld. Extensive effort will be
contimed until the major causes of loss of gain and high gida
lobes ere identified and the correction known. b
Anterms No. 5
Fehrigatlon
Manifolds -« complete

tomy stscka - comiee SECRET
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Nodules - 7 of the 8 required wodules have been sssenbled, teated

and grown tegether, 411 seven modules have excossive
mkagm A program to sepl these modules has been under-
wsy with the asaistance of the Compoments Section. A lead-
inftium solder has been found thet should bs & satisfuctory
solution to the leskage problem, 4 soldered sample has
been subjected to repeated cyoles of pmaam and tewpern-
ture for over 150 hours without leakage. A seeond suuple,
coated with silicon rubber has been tested as above for
over 60 houre without leskape.

The eighth module has been assembled and is being used
as & togt semple in the investigation of R.F. problens on
interma No. 2.

Honeycoud Bean - complete
Power Dividers = complete

Other Farts and Hardware - complete

. Two WX-4641 tubea, numbers 6 and 7, were delivered. Murther units

are being fabricated. Completion is being delayed only to evaluate & new electrods
design which 1t 1 believed will reduce are jitter. This design will be put into
the last four tubes.

For waluating the WX-4554 m’ms, the ying cireult was assepbled and

thoroughly cheoked and mnmm. Ueling a fixed shart at the tube location, the
meximm power obtainshle waa 400 K¥ peek ut & prf of 3500 eps. Beplacing the ahert
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with = WE-4554 tube dropped the pewer in the ring to 180 Ew. 4 tube ig presently
being evalusted at this power level. Compayison of tube performance for the game
incident power per window when in the ring and when at the end of the transmission
1ine will be sade. Thip will datermine whether it will be pmrmisaible to test
at & power level of 100 EW without a ring eirewdt. If so, it would esve much time
in optimizing ring performance.

At prasent, two WK-4554 tubes are being sssembled. These tubes sve
to bo high tenperatiure brazed and atlver plated in an effort to reduce low level

loss.

F. Hedulaton

Ths three medulators are operating with the KFi's a2t thelr recome
monded mode woltages asnd cwrrente.

An BG&C thyration =es tried as an improved replecement for ihe
present one, and found to exibit about the same choracteristics as the KU in
this appliestion. HNo progress has been rude in redueing the inverse voltage on |
the thyration anede although seve al aprrosches have been tried ineluding e
hydrogen diode in place of the silicons diode now used. The power supply wue
shanged from 6.7KV nomined at 120 ma to S5.85KV at 140 ma to ammta the lowsr
fmpedunce (100™) network.

Hodulstor SHOOZ was hrgught up te date with the 100 network and
the addition of the inverse eircult for use in the system in EI tests.

o change in status. SJ ECREIII

-4'5:.

Sanitized Copy Approved for Release 2010/11/29 : CIA-RDP67BOO657R000200180002-5




Sanitized Copy Approved for Release 2010/11/29 : CIA-RDP67B00657R000200180002-5

dar %o, § wug complsted and delfvarsd during this reparting
period. |

Regolution measiroments on this recorder from the cuthode-ray tubs,
Pibor oplies and fiig; Indicsted an equivalent spot sine of 1.2 mile for the
syetom,. This corresponde %6 & recording cepecity of apmrozimtely 400 oyoles per
socond par Inch in the asimuth directien.

Sensitomstric tests of films for the lens recorder indlcete that the
Tri-X segative and Fhotoflure (blue sensitive) £ils stocks w11l be sultable. The
Triek Mle is a lov gaeme £ils, while the FPlotofinre is & igh poun £f1m. Beth
files will be tested when the recorder is complote. |

Hochpnical sasenbly of tho Optice) Recorder was completed at the ond
of By, Covers wore recelved ard thelr installatiom i coeplete.

Hork wer conpleted en eonverting Ne. 2 recorder frow a Westinghouse
to a G.E. tube. Un completlion of electrical testing of ihe G.E, tubs, 1t #il) be
& miter of less than an how to interchunge tubes.

Design of a device to wind the wuteh fron the alde is neering comple-
tion end & sherter stem wabch has boan ordered.

Sanitized Copy Approved for Release 2010/11/29 : CIA-RDP67B00657R000200180002-5

- T -




Sanitized Copy Approved for Release 2010/11/29 : CIA-RDP67B00657R000200180002-5

Both lenses wers installed in the recorder, and the main optical
'mﬂam was aligned and focused. & alsb of BE.T optical glass was ground and
polished flat o an scoursly of less then 0.001% and wap 0,492 thick. The glass
was used as a CF faceplate simlstor, and two lines 1/4" apart, plus a centerline,
ware seribed on the glass to represent the two treces. The simulstor was mounted

=

on the tube plate which in turn wes mounted and aligned with the main reference
plate in the recorder.

The centerline on the simulztor was aligned with the roof of the
reflscting prism to insure parallelisw of the treces with the prism. The imeges of
the trace lines were projscied through the slit of the light baffle to the
cupetan. The resr mirrors were adjusted to remove tilt from the lmeges, so tiat
the two lmagee sppesred in a stralght line, end to end along the capstan.

Resclution targeta were pluced over the scribed lines and ty observing
the images through the microscope, the optice weve focused. The viewl lmsge quality
sppesred to be quite good, although finsl aligrment wes not completed.

The resolution test pet is under constructiom and should be completed
in the sarly purt of June. A 1light which permits mesgurement of the light on the
output end of the flber unfolding arrey bas been devieed.

The General Electric Miorcspot tube has been undergoing an svalustion
ptudy. Some dlffleulty has been experienced with the wncorventional power supply
voltagen required; the solwtion, it is fel%, is to ewsit the srrivs) of a special
power supply, specifically designed for this tube before meking a final determina—
tion of the operstional value of the CRF. The major problem with the tubs is the

internction of control woltages. SECﬁET ™~ - 10 -
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Ee
N effort has been expended on this unit during this report period.
L. Smues
| Therc hes been no change in the status of the spares during this
reriod.
M.
H.

A1} of the Design Bevalwtion Test Equipment with the exceptlion of the
Pulped R.F. Stability Testsr smd the Azimrth Beeolution Optics Assembly has been
dslivered to the reof lab. ' |

The equipment has been aligned and checked. fé‘w tosts thst have been
performed indicste thet the test eguipment will fulf1ll its specified functiom,

The changes to this sseembly have been held o a minimm in order to
meke maximm use of the purts of the present sssembly.
| fihen eveluating the film for szimith resclutien only & portion of the
fresnal sone will be used. If the complete sone were used it would be necessary to
have speeial lenses ground, However, by using only & portien of the zone, lenseas
et ave presently svallable can be employed. This is sdventagecus in both time and
HONEY . Aa long as the portion of the zone used is not extremcly small no deteriora-
tion of the focus een be obzerved. Iimiting the mone in this menner is advantageous

o
A

in that the Intensity of the backgreund light is reduced considershly.

 SECRET
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Klthough test f1lm im not available, & strip of flight film containing
some point targeis has besn mede svailsble for evaluaiion. Figwre 1 end Figure 2
show the results of evalmation of s point target from this film. The plot on
Figure 1 shows the myatem focus on the left and the target focus on the right.
Figure 2 shows the sume target but the system focus hes been deleted by an opticel
stop,. The gain of the system has alao bedH increased.

‘Modification and assembly of the Aximuth Optics will be completed by
6/24. Alignment of the umit should be completed by the begimning of July.

Pigure 5 showa the undt as originaily proposed. Figure 4 shows tho
unit which will be delivered. The rsasons for the ah&ngea are detuiled below:

It wes originslly proposed thet only deviations of one hundred cycles |
or mors need be detacted for observation. This has now bean changed to deviations
of twe thirds 4 « eyele or move,

fo mmg@teﬁhis change the frequency dividers and the frequency
miltiplisra show in Figure 4 were added.

The offest frequency that will be used will be one thousand eycles.
The test squipment uses the first one thousend crole line. However, we have bean
informed that the video ampliffer in the system cuts off at approximtely aighty
thousend eycles therefore the partieulsr line which is of interest in this test
will not be avellable at the culput of the system video amplifier. The project waam |
adverse to Instulling 2 test point which would meke the output of the synchronous
detector available for test purposes.

This made 1t necsssoary to fulwricete a synchronocus detector and to
desipgn and fubricate & video amplifier. The pamaband of this amplifier hus to
extend well below one thousand m}.éa.EC _

-12- o
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The uwnit hus been budlt up and i presertly being checked in the lab.
It will be ready for ietellstion in the test reck by the end of the =onth,

ALl of the plupein wdts hive been rolessed to deMing, Drawings
for six of the plugeis unita live been complotod and the perts huve boen erdered
in proparation fur releuse to the model shop,

The initial relense has been mude to the nodel shop,. Yechonieal
itese such se plugein cans, cwmsels, etc,

e

4 sketch of the transponder chassis has bean rele=sed to &m‘t‘tiﬁ?a
The fisld undt of t g chusels will be very sinmiliar 1o the Bwalvetlion Fgulpment,
wdt swcupt for the deletion of the clutter eharmel.

The IEF veelllstor whish hee bean redesigned xnd breadboerded is
fmctloning ectisfuctorily. The redesigmed oseillstor osn be twed with & atngle
control ratlier then with two contrals &8 on the Bvsluetion Test Equisment. Thin
will mske it possible to calibrste the Pir metting. Zo obtuin a precise indicatdon

The stepping switch driver hug slze been reworked and is opersting
properly. This redesign insures thut the fer-ite attemator will remiin at xinimom
attemmtion &t all tives other than when ihe Dynente Ravgo Tout 1s being porforned

The rield suipnent will ope-ate with ihres discrete ranges rather
& somtirwounly wveriabls renge. This will allow & great siemplification of this

undt. | SECRET -33 .
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Aﬁhylimﬁﬁhmagmwdrkmm switching will yeplzce
the aigital delay cireidtry which ws weed in the Eveluation Test Equipwnt.

This wit will be incorporsied as a sub gspenhly of the Roage
Resolutimm and Dynamie Renge Teat Fattern Germaretor.

Delsy line supplisre have been contected bt no fire commitments
have been received.

Lzt et} Hesolpblon Test Pattesn Cepsraior

The miltipliers end the modulaters in the servo loop are boing
meorked for the Fleld Test Equipment. A demodulator, which will be added, is
being desisned. '

The mltihliers are being transisterized and will multiply by
thres instend of two. This will reduce the mumber of circulls necesnery and
will also simplify the input wave mhaping necessary In crder to obtain the
degired hurmonic.

They yrework of tha medulator and the addition of the demcdulation
eonstitute & refinement of the servo aysten for the fleld wmit.

i treadboord of these subessesbliez hss besn bullt in the lab end
i being tested. Informtion on theso subupsemblies sheuld bo relmsed &o
drufting by 6/24. ﬁ

In order to imsure compatibility beiween the Test Set and the rine
squipnent it wes decided to inerease the passbtand o the single sideband filtors.

Some difficulties obtaining a supplier who is capuble of producing filters at
120 meps was encountered. To dsts we heve only Pound one supplier who indicated
capsbilities ot this conter frequeney. Four other mmplisrs have indiccted
they could not produce the deeired filter.

To date no affort has besn e;mtz:&&a& en this wiit,
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Tosts thet have besn performed with the Bwelustion Test Equipmert
indicate that the upper optics assesbly cun be elimimtad. This will be done
in the Fleld Test Equipment.

4 mmller sotor ard & sluplifisd geer train for the prisam drive
will be inearpereted inte the Pield Test Equipmot. Sketches of thess nodl Piooe
£ione will be relsased to @mafting during the nmext reporting period.

The eptics for the Field Test Eguirment will be identfoal o ho
Bvalustion Test Equipment, however, the mechanicsl pasknging will be ehanged
siightly from the Bwnlumation Test Rgulpment. No effort hes beon expended om
this wndt to duts,

The Tilm Bvelucter will 4iffer from the presont eireultyy in the

1% will oontsin ite own power supplies. Therefore, it will mob
requirs & comeetion to the main test rack. 1% w11} meed priwsry power only--
1157, 60 eps, 115V, 400 cps and 28 VDO,

A chasmis pontaining seper disden will develop the verisus voltuges
nacesnsry using two basic power supplies.

In =11 other respects the wnii will be the =me se the Breluntion
Yest Equipmmt.

Outeide suppliers have been eontucted to supply the rack srd dully
en & single integrul plece. mmatpmtmﬁmnpammnwm%
ghosld be 3n ey handa withinﬁmm%mk
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The problem which d eveloped during the previcus reporting pericd
was found to be & spurious eignel ariaing from the warious oixing products

developad, A combinetion of three traps, at different frequencles axﬂ-f:physiaal
locations, reduced the spuricus so thut operutiom uppesrs femsible. |

Doring the past reporting periocd, while the troublesheoting
continued, it was decided to initdute & parallel, bsok-up effort., Another
technigue wus formilsted, elrcultry devised, trendboarded, and tuilt into
packaged form.

Serninge of low signaleto-neise rutios in the redsr recelver
prompted the use of a single-sidobarding scheme in the origingl DFT unit, tapping
our irput sigmal from the reder IF, Using the video fallowing synchronous
detection would huve degraded SER YLy 3 db. The resuitant double-conversion
technique genarated the harmonics which have eontribwhed to our problems.

A later input has raleed the anticipeted SHR, muking & ¥=0b
degradetion more tolerable, and opening the way to the nze of the aync delector
output, The remiining dAifficulty is the folding over of spectrel lines due to
the small nffsst frequencys they are so close Lopether thet the disoriminstor
slresdy developed couldn't Le uped. The alternative 1s to use the only line
which is not one of a pair--the one which appears at the offset freguency, or,
rather, at the sctual offset frequency minup cne FRF,

To do the sbove requires lew-freguency techniques, the spectral line
appearing nominslly =t 200 ops. Thus, « frequency counting method will be wmed
after sultable amplificstion and runge goting. 2Zere eressings of the signal will
generate pulses of constant amplitude und widthy the rectified sutput will thus be
proportiomal te frequoncy, and muy be read out on a meter.

* SECRET e
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The proposed cirouitry has besn dreadbosrded and tried out with a

pimilated signal input. It is now being built into & packsged, flyahle rarl. urm
which electricel test will proceda, g

4 The oirouitry, fully tmuicwiud, ‘will be mounted on cmnpmnt
boaxrds which, in turn, will bs supported by and mounted by standoffs to alumihun
_.platom These combinations will be housed in & box vhioh oan be mntod. !n the
mshwm radar, in the space allotted %o the DFT unite

1 o A blook dhgru of this ludliaw m it is showm belows

Tl e
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There im some question as to the systen frequency stablility. Some
tests indicete that there mey he frequency modulation or ‘other spurious frequencies
being gensrated in the syastom. G.2.E, has complstod a diseriminater which with a
sonic spectrum snalyser will be used to exmmine the raceiver outpot for such
frequencies if they exist, Furthermors, o new sonic amalyser whooe spectrel band
extends to 0.5 eps is due to be shipped and would be used instead of the presant
§ cps analyser.

The resolution end dynemic range tesis and the remsinder of the
evaluation yrogram oan be started as soon as a recorder lis available. A calenlated
resolution budget hes been made bamed on present component paremsters. Under
fiight tmst sonditions the resclutions in eximuth and runge are 28 feet and 20 feet
yespectively. In the design system the aglmuth and ran’s rgmlﬁﬁim are 13,5 feet
and B8 feet respectively.

Lfter roof 1ab tests on System #2 of the AR/APQ-85{XA=1) were
concluded, the equipment wes delivered to the scresn booth leb for rediation
interference tost meamurements. The systen wez delivered, less modulator and
recorders initial power -checks were saiisfectory, Tie-in %o the simiated
mvigational equipwent wes made with a m&nim of adjugtments required. Aifter
the moduletor was éa}.ivend, a Tull s;mré&tim;l checkout indicated the mystenm
was ready (less recovder) fer R-I‘ mﬁ:ﬂrm begin at the end of the reporting pericd.

SECRET
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Five radar flight nuvbered 813 through 5-17 were made betwean
¥May 15 and June 15 in the Annapclis-Chesspesks Day Bridge-Baltimore aress;
all flight being mede at an altitude of 20,000 feet with & ground speed of
approximately 585 knots. Vider was recorded on all flights axeept 5-13 and
3-14 vhich encountered aystem failurss.

Flight 8-15 consisted of four runs over Anmapolis and the Bay
Bridge srems and two runs over Baltisore with the radar bsing opereted in
both sutomatic off-set correction and marmel offwsst modes. & malfunction
in the recorder slectronic package provented the acquisition of film data
which could be correlated into & redar map, This mslfunciion caused a
randor: Lranspesition of renge lines on the face of the CET and alsc caused
the mnge preseptation %¢ be shortened physically.

. Fadar run f1 of flight 15 was made with autceatic off-set correcticn
and runs nuxbsred 2,5 snd & were made with gerv, {+)100 cps and (-} 100 ops
marual offpet correction respectively. The usual and desired "catresl®
appsarance or helogran iype construction of targets wms not present on any
runs. Rans 5 and 6 were made over Baltimore with automatic offset gerrection,
Vory streng video due to buildings, plers, etc. was recorded on the film bt
ground retwn was weak. Only ocessional holograr construction is gpjerent
in sutozatic oporation.

Indications are that an improper offset sas ugad. The oscillator
offset for this flight was 448¥ cpe, 50 cps higher than fiight 811, The
near garc drift angle {approximately 0.25°R) encountersd on this flight
produces & trus off-set of LL82-3930 = 552 ope. ?nn #2 of f1ight 511,

- 1% = '

SE
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which produced low-high hologrems, had & true offset of 564 cps. The

difference betwoen these two valuesz of offset 1s 12 cps which Indicates the
lack of holograms nay be due Lo unknowm freguency shifts.

8 The redar operator reportad that he cbserved sxternal radar inter-
ference on his "A% scope during & portion of run #4, bubl no interference

is epparent on the film.

Flights 5-16 and 5-17 were uade on June 15, Ageln, automatic
offset correction and various wvalues of manual offset were used in an altenpt
to determine the proper offsst value for flight.

The radisted power on these flighis was higher than any sther to
date, and this increased powsr was evident on the fﬂm by gocd presentation
of ground return and very strong video from bridges around Anpapolis and
Irom Beltimore City, However, iittle of this strong video was of value due
to the gbsence of holograme. An coscillator offsst of L2067 cpe vwms usmed
on these £lights which produced a true offset of 4287-3930 = 357 eps. with
an assuned drift angle of mers dogrees. During manual operstion, the EHC
inserted & corrsction of 1°R draft in flight 15-16 and & correction of 3°R
in flight 5-17 which increased the offset by 282 eps and 846 cps respectively,
Thia is based on ground speed of 585 knots.

In marmal offest correction, waristions in sctusl drift angle and
ground speed are not corrected. None of the runs in menual opsration
produced hologram type vidso which could be corrélated into & radmr rep.

The last two runs of $~17 were made over Daltimore with sutomatic
offset aaz;rfaatim, and the laat 30~40 seconde of emch of these Tuns produced
“catmeal" and hologram construction. Plota‘ of drift angie, ground speed and

“*- SECRET
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frequency currestion serand as taken frow the Licn reccrder de
not point ot wy significert change of videe patiern as
the Iligh, progressed.
lack of %ﬁl@m st reotion of video has been o probtlen since
gt B2, Since Bat %ﬁﬁﬁ, e pusorder, moddistor and ring sssehlr
s e changed, snd the wolerme WS repcved gnd relngtalled after ihe
. jettors was meesured. It reaing to be determined if ame of these
factors could be conbrdbuting to the offest rroblem.
Bz ir the rocoyder to ecorrect the transposition of renge
Linos thal appesred on flight 3-15 wore siccessful. The only apmarent
yacordsr problewm on flights 516 gnd 5-17 is the misfiring of the data
Tlash exd a trensient which extende seress the full width of the e,
This trensient s coineldent with the tise interval between dmte flashes
Bl LOoUrE even %%‘z the data fiash rdefires. The pzoossaing of the
£iln protdoced xﬁ:&r randability of the data clock.
& zovc beel frequancy appenrs on jortions of Muns 5 and & of
flight 817; the interaity modulation offect starting at PSR BOS0
ad graduslly decrsasing as range incroRses. THAB Berc bhogt does nob
refloet any ohange i the videod, Thle sero bept coouws
tam: rung when e offset freguency was 200 2ps or less, Dowever, C%0
Ingbraantation reecrds wore Anslances when offeet wes leos than 100 ops

ther W sere Lt Soouys oo the film.

SECRET
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APPEND.
2. OSCIILLOGRARH DATA =~ AIRCRAFT THETRUMENTATION

The main effort of the data gnalysis group was aimed at exploring
the {regusncy corvection command In £iight, IMNumerous graphs wWere made of
the measured frequancy gorrection eomuand f.‘a and the caloulated value, f%.
In short, & bias existe between them, and they do not follow one ancther
éary closely.

Temperatures are given in the report for most flights. Character-

jetics of sirereft and pod were normel

YAy 31, 3—962 T,

Sinee ne film data was obteined due to & bLlown fass, 1&%3.& ¢.B5.C.

anplvais wae done, All aireraft and pod charecterlstics wers mml.
Fdght Lh My 31, 1962
From the C.E.C. tape it was noted that the frequency eorrection
command was oncillating. Bach goction of oscillation geaned to ’ba triggered
by a 28 voli palse which was 4n turn csused by the CGRT failure iight blizﬂcizzg.
Other bemperatures, power supplies, airciafi characteristiocs and pod charpcter-
igtice were noymal.
Flight 15 June 1, 1962
3 { s nade.
4 comparison of the £, recorded and f ce erloulated was
£, =%, % - 2V +19.2 Vg | -
A5 before, the recorded values peemed to be bissed 250 to 300 cps higher.
nesides this bies, it was found that the frequency correction cormand keph

sunping a8 in fiight §-14. See figure .

#* Hee page 72 “for derivatiop SECB-ET
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o l—/\.z—.j’..s‘ec

L

— s Zine

A

Coweel .
Va/lue

Pgwed
Tn fiight &1k, the errstic operabion seemed to ba triggered by
~. & palsa on the 28V IC bus. However, on £light 5;-15 this pulso was miesing.
Yany sources wors checked to f£ind this, but none wore found
aulty,. Hwevex-, nany unit.a wore veplaced and the feult haa mt accurmé
‘ M.nca.. Thie jumpd.ng would ha.ve goriously degraded any dats taken .’m
autonatioc wmode. 'ﬂm source of the blas eyror in I' was MVeatigated but eauld’ o
. not be luoated deﬂxxitelm |
) Power mppliea wers normalj alreraft and ped clmraetariatica ware -
vormel. Temperatures ave given below for this flight at 17, OO0 _fea‘bu

Temperatures®
o | nﬁaarcnmparbment. Air - D R
Duplexox Erlvar Surface | 9h‘f"F
Duplaxer. Surface S
Buplexor Surface Sw.‘x.tch Z‘Bnd o ' B3°F
High Yoltage Fower Supply Aly 1 120°F

Pulse Natwork Burfsce | o lOO"F'
% Aublent Temperature = 0S¥ '

}
e SECRET
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Flight 16 Jung 13, 1962

Figure 3 to 7 are the calenlated and wmessursd frefuency sorpection
for each of ths four runs. Run I in automatic showed very little biss
level bebtween f% and £a. Hore the messurcd value Was alightly lower then
the calonleted, but few hologrenms Wers neticed on the film even though

the £, and fse 2 reed closer than ever before, Tigures &4, 5 and & show fese:
and the ramual measured £ . Different hologrems were located on the film,
wat ro single proper offset Irequency could be found by correlating the holo-
grams on the film with figurea 3,45 and 6,

A1l airersft and pod sharacteristics were normal.

Flisht S-17 Juns o Nor
Flight S-17 was flown immedigtely after S-16. Again few hologrars

appesred. Plgures 7, & and 7 are for the sutomatlioc fa yuna. The offset
sency wae 4337 ops. Here a bias of about 300 eps betwesn fa and £

eo
exigtod. This did not occour on Run I of 8.16 flown the seme day, over

the game sres, The bias is still being investigated. WHotice also that
sowe curves in Tigures & and 9 excluding the riss yisid rether poor cmrf
relation, that ias, do not follew each other vy closely. Bxtensive ground
teste are plamned to isolate the problem.
Other sigrnels were normal on this fiiprt.
Temporatures for Flight 17%

High Volbage Powsr Jupply Alr 128°F 120°F
tose Compartmsnt Alr T5°F S5*F
Duplexsr Switch End Burface %’E 84°F
Pulse Network Surface 78p 76°F

Ambient ALr Tempersture = -48C = -5L°F

# These alsoc aprly to 8-16 _ SECRET
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SECRET

.

he sgaation is cogposed of three parts: a constant which picks the
first spectral line of the rwturned video vwhwn mixed, a terwm for wind-drift
correction based on ground speed and &rift angls, and flimally a ters dependent
on the weloeity of the plane slong the center of the satemm besm. The fimal
agation is:

vhere g = caleulsted fregquency coxrection

£ = offset frequancy in cycles (msasured from the center
freguency of the transmitted signal}. '

4 = ground speed in notls

5 = drift engls in degrees
= besa veloeity in £%,/sec,

B m:xiwfa
foismmlmtbm‘ftwmmmghmmm,m
a distorted besn which "squinte” ahead or behind the plans.
b. determining the wind-drift term, o..tsav#a;‘
Conmider & plane flying styeaight shead with an antenns looking st
& duilding or target in fyonmt of 1t. If the axtenoa treansmits & wave described
w'tﬁ, 3.0,wmwmntmmﬁuw,e,.ylmmwafﬁu
plane, (v), the target wiil "see” o wave slightly higher in frequency than that

- 32 -
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< ECREL <

S

A XN\
Fim&-l_ o ‘ S

Then, if V 14 flmhmmmmuaofthamwtthﬁmtargat, M
is equal to A, minus the.distance the antenna moves while one cycle is paseed
~out of the antenna. | )

vhare m; 18 the time required to pass one cydle at & frequency of £
then T = -
and "1 - Ab - ?; )
but .8
N T <
: R P '
then (N = g1 . .
' 8 ,
Now Vv, = C» v
Bince  f, = %1:
* 7" SECRET @
; - 33 - .
. ¢ Y .
: * | '.‘v - - R
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el R

Bow 1t £, ‘.&‘ﬁ, xé,v;émmthuwMtthnmimmcmum
bounesd off the target. Since the plane, (antemm), ia stili moving at a
velocity, U, the return wave bes an effective velocity when 1t hits the entenns
M‘?Q..

Vo = i +Us o2 | %)

-

then T, = ~g-« time for ooe cycle to pass into the receiver.

!2 - -%- ' | :
2 (s}
- L ;

Y2 g+2V
I +E—dr) | (6)

m-itmﬁtmmr?mrauwmm:m»my fa,

‘ &+ 2
% "‘3':'5@':&“ o
Cfo a2,
8 opts o2 -1,

since C, the speed of Light 1s > > » U (owrrently, v usmlly does
ot sxeesd M2.0),

’ 2V
oﬂﬂ " ‘“rtﬁ‘ (TI

Now 7V iz the relative welocity between the antenna and the target. Assume
& target wiich is on the grousd sad to the right of s plsne at o height h.
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I.ot- the a.:rhsnm be moving alona line OA with a valmity'z/’. M.so, let the

| numthanglomuaandtha atpreasionsnzlumﬂ “5 o, mmmuw
maeity between O and € must be rmma. The uhtﬁ.va veloeity alang line cm

then . -Ur U‘coa“ cos s - 1: o)

Y

= _vfntwiwﬂamttheemhrofmmmw‘

h

{

How assuming no rou,,B is aonst.a.m'. at 31‘ Howm. o va:'ue as Arify

anglo, » If & right mn occurs,, ‘bhﬂplam'll nose is to the 1¢ﬂ; of the -

d:mtion af maht. S

. hY Fg . . "o R . . .
\\ i "'«"" P . S i i e .QI.

. "-‘r’ ?«' . o '
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- SECEE-‘*

A CENTER 0F ANTENNR PEAM

N :‘“}'{f; B C

o . - ‘|v".’i) B
. T S

Wt nND
o wP=F -
then cos-i, W cos (90-—-5"5 = ot & '
_ then equation 10 can bowwitton; | |
.' o - :’U”'?-:mac (cos 31%) - - Low
| : ,j"'ém.ﬁ‘?'m usually be suall, less than A°,
e s = _"ma’*'umr@iﬂnﬂ
. Bafm P S mmcf’umaam |
‘ 57.3%/rad

‘ §ince the dop;plcr Bavigator in the F-10L computes ground apeed. alomg the diraca
“txon of Flight OA,V in equation 11 ¢an be veplaced by V ¢ the ground speed,

' Toen, equation 1 mda,

e /‘ v ’ |
N e = Vg g (oos 3%) - u2)

rzmnx, subntﬁ.tuﬂng cqmuon la mto nquation 7 t}w doppler shiﬁ due to '
wind and. drm \im he written as m, wind correction treq.utmy, '

“' M - ‘Eé& V&.\vm. (co: 31°) AR . ' ) | {13}
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V. ant’ are recorded iz kmote snd degrees rewpectively. Jor this AFG-93

o 2 1 :
£t~ oz o

= e (g T 0P () o0

{3’;:3' (s0a 31°) )

moe (D G GrR (/A (v (e
e (mkes)

fwe - ¥ 5
- #ava

mrgigmmﬁummmmmm*
c. mmmmmmzym,:w,xvn

mmm:»mmy'mmmmmmmmm'
Mm~efamtao.1m, The wind 3rift ters {5 used for zll
sigmls below 0,1 cpa. mmmmmﬂymumsummﬁm
T vare U is replaced by ‘?B. ?3 ic the mitg oouponant of the axtenns
WMWM%MMMWWMM:%@IWM,
- vaummzxmmmmmammwum. Since eqution
7 still bolds for this case,

e = 200
o]

- 37 -
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m&nmwfm:mmwvy

ey @ R s gl (R - sy e

s

A = l?.@ﬁvs

mﬂammm#nmmt/mm
The sotire sguation i{s then

fog = fot M2V, 5 tl3a7,

Since v, is ususlly 585 or 630 and a 1° ~ 3° drift angle s not
m,wmmmmmmummmmawa
?3" Iherefore, ﬁMYShWM'MQM/m, it has besu at
times neglected in the caleulation of £ . (Yor the past fow flights tho
mewbered that o coustant ”  (Sepression angle) was assuned of 31° with no
roll angle. Actually.” varies from 21 to M1°, Considering the 1/k° of
srror 10/ thet exists from the doppler mvigtor, and measuring errors, £
should agree within 100 - 150 cpe.

-3t -

b . B
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e accelesntion of the APG-93 pitch stabilised pod exhibiis
poth sinusoidal and nop-sinuscidal charscteristics. The nom~sinusoidal por-
uwnmmm&wtm«:m:.ﬂgm&mmmmam
10 ssconds at ground speeds of 585 kots, (For 830 knots the pecks are: greater
(=18 to +.10) but rise and decay times ummily less). The simusoidal portions
have two fregumeles, one at 0.8 cps, with s peak-to-peak amplitude of .Ohg
to kg and occurs about 50 pereent of the time. The other at 8-10 cps, the
petural latersl freguency of the pod occurs 30 percent of the time and has
pesk~to-peck valuss of Obg to 06g. Doth of these sinusolids octur in bursts
of § sseonds and 0.8 seconds for the 0.8 ops and 8-10 ¢ps sigmis respeciively.

The lsterel scosleration of the pod is essentially sn 8-10
eps signal, the pod's raturel laterel freguemcy. The asplitude of this signal
varies Trom 05 to awn@tsmnﬁ%mmww.zég
be located.

At speeds of 585 mwts, (M.9}, the predominate frequencies
ronge from B0-100 cps with smplitudes from 1,00 to 1.50 and st 830 kmots from

120-150 aps with .6 .‘kﬁ 1.20 Dﬂb-t@—m ﬁhﬁ. '

. ' -3 -
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-SECRET

The 7-101-B exhibits a roll with s contimml oseillation of
& %0 .7 aps of .7° to 1.0° peak-to-peak amplituds. No eignificant chenges
exist when the aircraft is flown vith or without the MB-5 sutopilot, Little
Counge exists between M.9 and M5 speeds.

The ¥-101-B has & norml nose-high attitule of 1.5 to 3.0*
depending on spesed and fusl consumption. For 585 kmots, 2,.8° is the normel
value, An oseillation of B ops occurs in bursts of about O seconds with a

4. BRell

peak-to-peek augplitude of ,3°, These sections of oscillations occur about
50 pervcent of the time,

T, Autopilot Heading Errvor
This sigmal seldom varies move than £1° which is within the
limits of the autopilot., Do predominete oscillations exist.

This signal is the 4ifference betwsen the desired heading of
the plene snd the actual besding of the ground treck. It is derived from
the doppler mavigator - ground track computer installstion. (APE-102 and
ABR-25). It 18 usually less than 22° but is dependent upon the pilot.,

h. Pistance Off Treck
This sigml is aleo Serived from the ASH-25 and is the distance
mmmmm‘mektethe desired ground track measured perpendicular
to the desired track. Like track error the limits are dependent upon the pilot.
Exparience bas shown that on o good rup the sigwl doesn't wary more than +.2 n.mi.

- U0 - :
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T =

- ;e
SECRET
i. Ped Rrror
The pod error sigmal definitely shows the 8-10 cps osciliation
occurring at the same times as this oscillation on the normal acceleration
signal., The pod servo cannot follow an 8 to 10 e¢ps oscillation but the average
of the signal ie a.
J. Ground fpeed
’ his signel 1s & function of the pilot only and is best described
k. Drift Angle
Drift angle shows a .5 to 1 cps oseillation of small ampl&twv
of %#,25° to £.,5%, This oecillation sxists continually. Pigure IV shovs arife
angle {7 )} averaged over 10 second periocds.

wsummmammormmwmmm
ﬁuewf,ériﬁzmhammyuinmﬁonlmmz.

m. Aptemma Deen Veloeity
The velocity of the antenna relative to the target, sxcluding
that due to the planes’ fwuragoticn usually is & slowly drifting sigmal
of very low asplitude. The signal never exceeds i5 feet/second which has
little effect on £ of equation 1,

Below are listed the temperatures recorded at 17,000 fest:#
Nose Qmmtv Alr Temperature hrr
Duplexer Mvur Burfece Temperature ohep

QROCR K. r
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SECREI

Duplexer Surface Tenmperature

Duplexer Surface Temperature (Switch End)
High Voltage Fower Supply Alr Temperature
Pulee Retwork Surface Temperature

#Ambient Tempereture = 18°C

SECRET

-} -

100°F

63°F
120 °F
100°F
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